Effect of protein synthesis inhibitors on the fidelity of translation in eukaryotic systems.
Factors influencing the accuracy of poly(U)-directed poly(Phe) synthesis in a wheat germ and in a reticulocyte system were studied. Addition of preformed phenylalanyl-tRNA, as well as increasing the ratio of poly(U) to ribosomes, significantly enhanced the poly(Phe) synthesis and concurrently reduced the misincorporation of leucine. The protein synthesis inhibitors cycloheximide, abrin and ricin had little or no effect on the misreading when the system was supplemented with 100 microM phenylalanyl-tRNA, but they reduced the relatively high error rate observed when the poly(U) system was not supplemented with the cognate substrate. Raising the incubation temperature enhanced the accuracy to the same extent whether or not ricin was present i.e., at widely different rates of elongation. The results show that the translational accuracy is not linked to the elongation rate as such. Translational inhibitors affect the fidelity by influencing the kinetics of the system. In systems containing limiting concentrations of cognate substrate, translational inhibitors will cause an increase in the limiting aminoacyl-tRNA species and thereby increase fidelity.